FIG. 1.-Suibdural haimatoma lying over the right cerebral hemisphere. Its contents were fluid when the specimen was obtained. The dura has been reflected, showing the underlying membranous envelope of the hEematoma.
with symptoms to which I shall refer later. About a year earlier he had fallen when getting off a bus; he did not strike his head or sustain any evident injury and was at work as usual the next day.
Sub-dural haematoma was hardly known among the sane, except as a surprise finding at post-mortem examination or at operation, until a few years ago. Gowers called it a " pathological curiosity enigma." I say "among the sane " because it was well known as one stage or variety of the sub-dural haemorrhage which is said to be frequently found post mortem in asylum patients and usually goes by the name which Virchow gave it-" Pachynr.ningitis haemorrhagica interna." The clinical MAR.-NEUR. 1 recognition of chronic sub-dural heematoma and the knowledge of its curability we owe largely to Trotter, who in 1914 described four cases in which he had operated, in the last two of which lie had made the diagnosis before operation. In 1925 Putman published a paper describing cases contributed by various surgeons in America and since then many cases have been recorded.
Cases of sub-dural hmatoma are uncommon, but can hardly be called rare. I shall base my remarks on six cases. I have seen three instances of the condition within twelve months and the other three are from the records of the National Hospital.
The pathology is not clear. The source of the bleeding has rarely been deterinined, but the surmise that it results from tearing of one of the small veins passing from the surface of the brain to the dura, is the most satisfying. It probably results from a sudden dislocation of the brain within the cranium, such as must be caused by a blow on the forehead or on the occiput. The hiematoma evidently enlarges gradually and by the time it causes symptoms it usually extends over a large part of !! S;S'dbs^* +d^, ' ' I-.0, O FILi. 2.-Section of the membrane forming the surface of the hiematoma towards the arachnoid.
Note the large number of blood-vessels and thin-walled blood spaces.
one cerebral hemisphere. Most often it lies over the frontal and parietal lobes. In about forty per cent. of cases chiefly, I think, in the elderly subjects-it is bilateral. The blood may be partly clotted, but a large part of it is nearly always fluid, even in haematomaata of long standing. Dandy says that if it is aspirated and put in a sterile flask, it remains for weeks without clotting. It seems probable that it is defibrinated as a result of the movement transmitted to it by the pulsation of the brain. The blood is enclosed by two membranes, one lying towards the dura and attached to the dura, the other lying on the arachnoid, but only very lightly, if at all, attached to it. These membranes are, in themselves, of great interest. They consist of fibrous tissue with very numerous blood-vessels and blood spaces ( fig. 2 ). That towards the dura is thicker and is. composed of more dense tissue than that towards the arachnoid. In both membranes the blood-vessels and spaces are in most cases crammed with blood-cells, and these vessels and spaces evidently contain blood belonging to the general circulation. It seems inevitable that they must bleed from time to time and so help to increase the hematoma. [A slide was shown illustrating a haemorrhage into one of the membranes.] On looking at sections of these membranes one can understand that it was one of the controversies of last century whether the hemorrhage came before the membrane or the membrane came before the haemorrhage; Virchow maintained that the membrane resulted from the organization of an inflammatory exudate on the dura and the bleeding occurring into it. Bleeding from these membranes may help to increase the himatoma, but on the other hand, absorption of the extravasated blood by these very vascular membranes is going on actively (as is shown by sections stained with Prussian blue), and one feels that in some cases the absorption must win. It is certain that, after operations, hwmorrhage in the sub-dural space is absorbed, but evidence of spontaneous cure of sub-dural himatoma is almost entirely lacking. A case has recently been described in which a hmmatoma with a calcified shell was found within the skull of a boy, aged 11 years, and was successfully removed by operation.
As the haematoma enlarges, the brain at first adapts itself to it, and during that time there are no symptoms, but eventually the brain beneath the himatoma is. either compressed or collapses as a result of the constant local pressure,-(there is little rise of general intracranial pressure)-and to this local cerebral compression the symptoms of the later stages of the condition must be attributed. I Slides were shown illustrating the deformity of the brain resulting from local compression in two cases of sub-dural htematoma; in both cases the hmmatoma had been bilateral.]
Five of the six patients to whom I refer were males, and it would appear from the literature that this is about the usual sex proportion. In all the cases of chronic sub-dural hematoma that Trotter described in his original paper, there was a history of trauma, and trauma has been universally accepted as the exciting cause. Trauma, however, is not the only factor in the causation; the part played by age-and all that word implies--and also by other causes of degeneration is worthy of notice. Sub-dural hematoma is met with in subjects of all ages, but it is very much more common after the age of 40, though most men by that time have given up motorcycling and Rugby football. A review of published cases shows that in the younger subjects there is nearly always a history of a severe blow on the head, sufficient to render the patient unconscious, but in subjects over 50 the trauma is often trivial and no history of it may be obtained.
In a woman aged 44, the condition resulted from a severe fall from a stepladder, the back of her head striking a shop counter as she fell; she was rendered unconscious. In the other five cases, the patients were over 50; in only one of them was there a history of a blow of any considerable severity, and none of them was unconscious. In one case, minute questioning of the patient and his wife and daughter, failed to elicit any history of a blow or fall; in another case also no history of trauma was given in the hospital notes; the remaining two patients, a man aged 50 and a man aged 69, had falls in the street without any head injury. Similar cases with trivial injury in elderly subjects have been recorded by Trotter, Cushing and many others. Alcoholism was recognized as a determining factor of pachymeningitis hemorrhagica and probably should be given a place among. the subsidiary predisposing causes of sub-dural hamatoma. It was present in at least one of my cases and is mentioned in one of Trotter's cases.
In three of my cases in which the trauma was least, or was not discoverable,.
hmematomas were present in both sides of the brain. In those with more definite accidents it was unilateral. My very incomplete review of the literature confirms my impression that the bilateral heematomas are most often found in subjects over 50, and often in those who have sustained only slight trauma. I think it would be fair to express the determining cause of sub-dural hmematoma, as trauma plus age; the less the patient's age, the more severe, speaking generally, is the trauma acquired, and vice versa. (This does not apply to young children.)
The clinical course of cases of sub-dural htematoma falls naturally into two stages, the latent period and the period of symptoms. Speaking in a very general way the latent period seems to be shorter the more severe the trauma. In both my cases with rather severe accidents some symptoms were present from the time of the injury, so that strictly speaking there was no latent period. This was so in the case of the woman aged 44 to which I have already referred. From the time of the *accident she suffered from mental confusion, impairment of memory, headaches and even occasional vomiting. Acute symptoms came on about eighteen days after the injury and rapidly led to coma. She was admitted to the National Hospital on the twenty-first day, under the care of one of my colleagues. The next morning a large ;sub-dural hmorrhage on the right side was evacuated and the left side of the skull was also explored. Unfortunately the patient did not recover from her comatose .state and died 48 hours later.
The other case was that of a man aged 52 whom I saw 9 months ago. Mental dulness and inertia and some difficulty in speech had been present, though varying in degree, since a fall three weeks earlier. This patient was also operated upon and the hamatoma was evacuated; he made an immediate recovery, and has had no further symptoms.
The length of the latent period is most commonly to be measured in weeks. Three or four months is, however, not uncommon, and a few cases have been recorded in which it exceeded a year. In a case recently shown to this Section by Sir James Purves-Stewart the interval was six years.
Symptoms, when they come on, are of a general character, the most constant and prominent being drowsiness, mental changes and headache. These lead gradually to coma. Focal symptoms, if they occur at all, are late and of a very partial character. Ocular signs, such as pupil changes, diplopia and slight ptosis are common, and usually precede the signs of cerebral palsy. Those are the main outlines of the clinical picture, of which the following case is an interesting and unfortunate example: I was rung up by the wife of a medical man, who seemed very agitated about her husband, but when I went to see him about four hours later, I could not for some time understand the cause of her concern. The patient, a man aged 52, was sitting up in bed, and he gave me what seemed a perfectly clear account of his symptoms. He said that he had been having headaches for about ten days, mostly in -the morning and evening, and he told me what steps he had taken to try to discover their cause. He had tested his urine several times; he had had a Wassermann test carried out; he had been to an ophthalmologist, and had gone to a nose and throat specialist and had his sinuses examined. He thought that the only -causes he had not excluded were too awful to contemplate. I examined him and found not the slightest abnormal physical sign, either in the central nervous system or elsewhere. The blood-pressure was normal-130 mm. Hg-though the vessels were moderately thickened. The pulse-rate was normal-about 70. We talked for three-quarters of an hour, he doing most of the talking. For some time he had not felt really well; had been more easily tired and found it necessary to take a stimulant if he had a call in the evening. He carried on the conversation quite -intelligently and normally, except that he went all over the steps he had taken to find the cause of his headaches, at least twice, and was starting again a third time when I made my excuses for departure. As he talked he occasionally rubbed his -nose meditatively, and once or twice he yawned slightly. Afterwards his wife told me that his headaches seemed very severe: they seemed to make him go to sleep, and sometimes she had been unable to rouse him : she thought he was unconscious. For ten days or so the headaches had been worse and he had remained in bed, but he had had them for five or six months, and during that time he had been becoming gradually less active and more drowsy. He used to sleep late in the morning and waken with a headache. He used to lie for a long time, perhaps an hour, in his bath, while patients were waiting in his surgery downstairs, and he said it eased his headache to lie with the back of his head in the water. Later, in a nursing home, where he was well known, I learned that when he had conducted a confinement case there four months previously, the matron and sister had noticed a change in him, they thought he was "a bit vague" was " getting old." When I asked his wife whether it was usual for him to repeat himself in conversation she said he had done that for a long time, and she put it down to oncoming old age. At times, too, he would keep asking the same question over and over again. For some months past his memory had been failing, and he had become very inattentive to his practice. The patient himself not only did not remember the duration of his symptoms, but he could not tell exactly when he had had the various special examinations made. He was usually at his best during the afternoon and was then free from headache and quite clear mentally.
Two days later the repetition in conversation was a little more marked and the patient told me he had seen double a little. He was moved to a nursing home for investigation, and on the third day a lumbar puncture was made in the evening. The spinal fluid pressure was unusually low-60-80 nim. of fluid.
Dr. Greenfield's subsequent analysis of the fluid showed a rise of protein to 0 * 1%, three cells per c.mm. and negative Wassermann reaction. The fluid was quite colourless.
The blood-pressure, taken that evening, was unusually low-not more than 110, and the pulse-rate was 60.
Next day the patient remained relatively well, though very inert, until theevening. About nine o'clock he fell asleep and before eleven it was found that he could not be roused. About midnight, I saw him with one of my senior colleagues. He was then stuporose, but could be roused and gave some mumbling responses, when stimulated. As the examination progressed he wakened up a little more.
Examination of the nervous system then showed slight weakness on the right side of the face. The right arm when held up fell away quickly. The right'
abdominal reflexes were a little less than the left. Both plantar responses were flexor. When roused, the patient said he saw double and he kept the right eye closed to obviate the diplopia. We considered that he had a frontal, or possibly a callosal tumour. In the course of the next week he remained in a stuporose condition most of the time, but slow answers could usually be obtained from him. The pulse was always from 50-60 per minute. He complained occasionally of pain in the left leg and towards the end of the week weakness in this leg became definite and the plantar reflex became extensor. There was no swelling of the optic discs or even any fullness of the veins. The blood-pressure remained coinsistently at 110 or a little less. The patient became unconscious on the morning of the eleventh day after I had first seen him and died that evening. In this case no history of injury whatever could be obtained, and I feel that we must learn to diagnose these cases without having any such history to help us. In patients over 50 the trauma is often so slight and so remote that the history of it is hardly to be expected. The mental changes, drowsiness and headache are of constant occurrence and are to be regarded as symptoms of a rather wide-spread and not very severe local compression of the cerebral hemispheres. The mental changes usually come on more quickly then in the case I have detailed and within a few days the patient may pass into a condition closely resembling senile dementia. The drowsiness and headache are subject to great variability and if there is any suspicion of sub-dural hematoma, one should make a point of steing the patient a second time after an interval of five or six hours. In at least two of my patients the symptoms have been very much less -during the afternoon and most severe in the morning. This variable drowsiness I regard as the most helpful sign.
A similar drowsiness is common in cases of frontal tumour and especially of tumours affecting the anterior part of the corpus callosum, but in such cases it is seldom so variable apart from treatment and it is not likely to be so rapid in its progress. I should like to make it quite clear that these symptoms, headache, mental changes, drowsiness (and later coma)-are the result of local cerebral compression and that signs of general intracranial pressure are usually absent. In three of my cases in which the spinal fluid was measured, the maximum pressure was found to be 80, 150, and 180 mm. of fluid. Papilloedema has, however, been recorded quite frequently, especially in rather acute cases of sub-dural hbmatoma, and vomiting is not very uncommon; slowness of the pulse is unusual until a late stage. Slight ocular disturbances come next in order of time; they are recorded in about half the cases and are very varied. Focal signs of cerebral disease, as has been said, usually make their appearance rather late, and are usually slight in degree. They are practically always motor paralytic signs but in a few cases twitching of one side of the face or of one arm has been described. Sensory defect symptoms are less common than motor; one of my patients in whom ha3matomata were afterwards found over both occipital lobes had homonymous hemianopia affecting the left halves of the visual fields.
The cerebrospinal fluid is nearly always normal. In one of my patients it *showed a distinct increase in the amount of protein and in a number of cases-not more than one-eighth of those recorded-the fluid has been yellow. As these cases have mostly had a history of rather severe trauma, it seems likely that the yellow coloration may result from slight sub-arachnoid hbomorrhage occurring at the time of injury. The urine in about ten per cent. of the cases contained albumin; this feature has sometimes led to the condition being mistaken for ursomia. The bloodpressure in all my cases has been low and this appears to be a common finding. In one of my patients it rose 25 mm. JIg within a few hours after operation and the higher level was thereafter maintained. I have come to the conclusion that if sub-dural hbmatoma is suspected, exploratory trephining should be done; others have advocated making a small hole in the skull with a burr and exploring the sub-dural space merely with a needle. If focal signs are lacking, the side on which the heematoma lies may be determined by ventriculography, as the effect of the haimatoma is to push the brain over to the *opposite side and usually to cause a reduction in size of the ventricle on the side on which it lies. Dandy goes so far as to say that the diagnosis can always be made by ventriculography. Encephalography by injection of air into the sub-arachnoid space through the lumbar. theca, as described by Penfield, is likely to be at least as helpful for diagnostic purposes. I have, however, no personal experience of either of -these methods.
Treatment consists in evacuation of the haimatoma. Usually a rather large bony opening is to be recommended because in a number of cases cedema of the brain has *come on a few hours after operation, and has given rise to very severe and alarming symptoms. In most cases, however, recovery seems to be immediate. If signs of cedema occur, hypertonic saline should be given intravenously but it may be necessary to reopen the skull, and in occasional cases it has been found that the hamatoma had to some extent filled up again. In spite of these difficulties the percentage of recoveries in cases that have been operated on before they had reached a stage of deep coma, is high. Recovery may take a week or two but it always seerns to be complete. It will be apparent that even on the surgical side these cases are sometimes beset with difficulty. For all departments, pathological, medical and surgical, they present difficulties and problems, but the problem that is most urgent is that of diagnosis. There must be few conditions of which the pathology is so gross, for which our diagnostic criteria are so inadequate, yet which offer to .diagnosis such an ample reward.
